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SOLAR OBSERVATIONS 
SOLAR RADIATION MEASUREMENTS, JUNE, 1929 

By HERBERT H. I<IhIBALL 

For reference to descriptions of instruments and es- 
posures, and an account of the method of obt,sining and 
reducing the measurements, the reader is referred to t,his 
volume of the REVIEW, page 26. 

Table 1 shows that solar radiation intensities averaged 
slightly below normal values for June a t  all three stations 
a t  which measurements are made. 

Table 2 shows an excess in theltotal radiation received 
on a horizontal surface a t  Washington, as compared with 

the June normal for that station, is close to  normal at 
Madison and Lincoln, and is deficient a t  Chicago and 
New York. 

Skylight polarization measurements obtained on three 
days at  Washington give a mean of 46 per cent with a 
maximum of 50 per cent on the 13th. These are close to 
the corresponding averages for June at  Washington. A t  
Madison measurements obtained on six days give a mean 
of 56 per cent, with a maximum of 61 per cent on the 19th 
and 39th. These are slightly below the corresponding 
averages for June at Madison. 
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Area 

Spot I Qroup 

TABLE l.-Sohr radiation intensities during June, 1989 

[Qram-xlories per minute per square centimeter of normal surfam] 

Washington. D. C. 

' 

Total 
area 
for 

POSITIONS AND AREAS OF SUN SPOTS 

[Communicated by Capt. C. S. Freeman, Superintendent U. S. Naval Observatory. 
Data furnished by Naval Observatory, in cooperation with Harvard Yerkes and 
Mount Wilson observatories. The differences of longitude are deasured 'from 
central meridinn. positive west. The north latitudes are plus. Arias are corrected 
for foreshortening and are expressed in millionths of sun's visible hemisphere. The 
total area, including spots and groups, is given for each day in the last column] 

Date 

Sun's zenith distance 

Air mass Local 

solar 
A. Y. P. Y. time 

LU?Xl 
75th 
mer. 
time 

e. 5.0 1 4 . 0  1 3 . 0  1 2 . 0  '1.0 2.0 ~ 3.0 1'4.0 1 5 . 0  e. 
- _ _ _ _ _ _ ~ ~ - _ _ _ _ ~ ~  

__ 

Eastern 
,Landarc 

civil 
time 

__ 
H. m 
10 52 

12 28 

11 44 

11 36 

11 10 

11 21 

11 25 

12 42 

14 33 

11 21 

11 21 

11 26 

11 30 

11 23 

June5 _ _ _ _ _ _ _ _ _ _  7.29 _ _ _ _ _ _  _ _ _ _ _ _  ._____ 
June8 _ _ _ _ _ _ _ _ _ _  4.75 _.____ _ _ _ _ _ _  _ _ _ _ _ _  
June 15 _ _ _ _ _ _ _ _ _  l O . Y i l _ _ _ . _ _  _ _ _ _ _ _  _ _ _ _ _ _  
June19 .________ 14.60 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
June20 _ _ _ _ _ _ _ _ _  12.64 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
June21 .________ 8.81 ________..__ 0.8i 
June25 _ _ _ _ _ _ _ _ _  9.14 _ _ _ _ _ _  0.75 0.92 
June26 _ _ _ _ _ _ _ _ _  10.21 _ _ _ _ _ _  _ _ _ _ _ _  0.98 

June29 _ _ _ _ _ _ _ _ _  12 24 _ _ _ _ _ _  _ _ _ _ _ _  0.04 

Means _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  (0.16) 0.90 
Departures _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  -0.12 -0.06 

June 28 _ _ _ _ _ _ _ _ _  8 . 8 3 ' _ _ _ _ _ _  _ _ _ _ _ _  0.81 

Heliographic 

_ _ _ _ _ _  1.36 ...... _ _ _ _ _ _  _ _ _ _ _ _  __.... i. 57 
0.89 _ _ _ _ _ _  __.... ..____ _ _ _ _ _ _  .-.... 7. s7 
1.01 1.27 ____._ ....__ _ _ _ _ _ _  __..._ 12.24 
1.13 1.39 _ _ _ _ _ _  .....- ._____ _ _ _ _ _ _  11.38 _ _ _ _ _ _  1.41 _ _ _ _ _ _  __.__. _.____ _ _ _ _ _ _  8. b l  

__.__.____._____________ 1 ___._.______ 7.2y 
1.06 1.31 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7.57 
1.12 1.38 _ _ _ _ _ _  _ _ _ _ _ _  __.___ ...___ Y . U  

1.07 ___._. _ _ _ _ _ _  ___.._ 

1.05 1.35 _.____ _ _ _ _ _ _  
_ _ _  _ _ _  _____. _ _ _ _ _ _  .. ._.. 

-0.051+0.03 _..___ _ _ _ _ _ _  

18 a.m./ 78.7' 1 75.7' 1 70.7' I60.0' 1 O.Oo 1 60.0° I 70.7' I 75.7" 1 78.7O I Noon 

9.17 
12.68 
11.38 
8.18 
8.81 

10.21 
9.47 

_ _ _ _ _ _  0.72 _ _ _ _ _ _  0.62 
____._ 0. 77 _ _ _ _ _ _  _ _ _ _ _ _  ~ _ _ _ _ _ _  __._ _ _  _ _ _ _ _ _  0.69 
_____: 0.94 

~ 

Lati- 
tude 

1. 11 
0.93 
1. 14 

1. 12 
1. 07 
1. w 

. - - - - - 

Date 

- 

Diff. 
long. 

~ 

-62. C 
+21. c 
+58. 5 

-39.5 
fi2. C 

-84. 5 
-35.5 

-46. a 

-33. a 
-25. a 
4-17.5 
f23.5 
+s5. 0 

-78. 0 
-69.0 
-20.0 
+32.0 
+3s. a 
-ns. 5 
-55.5 
-6.5 

+50. 0 

-78. 0 
-55.0 
-42.5 
+IS. 0 
f65.0 
-68.5 
-64.5 
-40.5 
-28.5 
+32. 5 
+77,0 

-50.5 
-a. 5 
-13.0 

--36.5 
-12.5 

0.0 

-30.0 
-25.5 +o. 5 
f13.0 

-78. 0 
-75.0 
-45.5 
-11.5 
+2.5 

f14.0 
4-25.5 

-64.5 
-62.0 
-32.0 
-5.0 
+l. 0 

f27.0 
f39.5 

-82.0 
-51.5 
-4s. 0 
+lo. 0 
4-14.5 
t38.0 
t39.0 
t54.0 

-68.5 
-38.5 
-35.0 
t23.0 
t28.0 
t52.5 
t52. 5 
tti5. 0 

1.39 
1.11 
1.39 
___._ 

1.38 
1.42 

Longi. 
tude 

____.. ___.__ _ _ _ _ _ _  _ _ _ _ _ _  
1.01 ______..._..______ 
1.191 1.05 0.88 ____._ 

1 .40- . - - - -  __________._..___. 

1.07 0.Y1 0.73 __.._. 

...-...-..-..-.-.------- 

__.___ _ _ _ _ _ _  __.___ ._..._ 

1929 
June4..-. _______._._ 
Junell---.---------- 
June 18 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
h e 2 5  _ _ _ _ _ _ _ _ _ _ _ _ _ _  

-___-_-- ~ - ~ -  
tal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. C R ~ .  
542 584 423 491 404 556 627 +56 +6i -105 + i O  -8 
634 384 576 276 398 695 673 +132 -115 4-40 -136 -10 
5181 639 616 410 382 887 762 +46 +19 +56 -4  -17 
460, 542 607 346 313 802 726 -62 +2 +19 -Y6 --bb 

EX- or deficiency since first on year on J U I ~  1..--..1 +609)-1,2& -628 -1331 -3.388 

1929 
June 1 (Naval Ubserva- 

tory.). 
16.6 
99.6 

137.1 

18.5 
25.0 

136.5 

327.1 
16. 1 
18.6 
26.6 
69. 1 
i5. 1 

136.6 

3M. 5 
3%. 5 
18.5 
70. 5 
76. 5 

317.0 
330.0 

19.0 
is. 5 

294. 1 
31;. 1 
329.6 

1 1 . 1  
290.4 
294.4 
318.4 
330.4 
31.4 
75. 9 

293.0 
319.0 
330.5 

2M. 2 
318.2 
330.7 

289.2 

319. 1 

332.2 

228.0 
3 1 . 0  
260.5 
294.5 
308.6 
320.0 
331.5 

228. 2 
230.2 
260. t 
367.7 
293. i 
319.7 
332.2 

197.4 
227.9 
231.4 
339.4 
293.9 
317.4 
518. 1 
533.4 

197.7 
227.7 
281.2 
Pb9. 2 
FJ4.2 
318.7 
318.7 
331. 2 

32. 1 

293.7 

4-13.5 
+17.5 
+14. 5 

+13.5 
-19.0 
+14.5 

-9. 5 
-15.5 
f13.5 
-16.0 
+11.0 
-16.5 
+14.0 

+5.5 
-8.5 

4-13.5 
+lo. 5 
-17.0 

+R. 5 
-9.0 

4-13.0 
-17.5 

-1s. 5 
+6.0 
-9.0 

-10.0 
-17.5 +a. 5 
-18.5 
+6. 0 
-Y. 0 

-11.0 
-17.5 

-18. 5 
+i. 0 
-8.5 

-19.0 
+5.5 
-9. 5 

-7. 0 
-1s. 5 
+6.5 
-8.5 

-11.0 
+13.0 

-4.0 
-19.0 
+9.5 
+6.5 
-8. 5 

-11.5 
+13.5 
-4.5 
-7. 0 

-19.0 
+7. 0 
-8.0 

-17.0 
-11.0 
+13.5 
-6.0 

-19.5 
+9.5 
+7.0 
-8. 5 

-16.5 
-11.0 
+13.5 
-7. 5 

-19.5 
+7.0 
+9.5 
--s. 5 

June 2 (Naval Obserrs- 
tory). I mm. 1 cal. 1 Ca1.j cal. 1 cal. 1 cal. 1 ta l .  1 cal. 1 C ~ L .  1 cal. 1 mm. 

lune4 _ _ _ _ _ _ _ _ _ _  6.27 0.W 0.7, 0.87 1.015 1.31 _ _ _ _ _ _ _  ~ _____.._________ 5.36 
June11-. _ _ _ _ _ _ _  9.14 ._____ _ _ _ _ _ _  0.59 0.86 1.12 0.63 _ _ _ _ _ _  ____.. -...-. s.81 
June12 _ _ _ _ _ _ _ _ _  11.38 _ _ _ _ _ _  __.___ 0.38 0.60 1.12 _ _ _ _ _ _  _____. _ _ _ _ _ _  __._.. I?. 68 
June13 _ _ _ _ _ _ _ _ _  15.11 _ _ _ _ _ _  0. 70 0.87 1.03 1.26 --- ____,__..._ _ _ _ _ _ _  --.... 13.18 

June 3 (Naval Ohserva- 
tory). 

June 4 (Naval Observa- 
tory). 

Madison. Win. 
June 5 (Narnl Obserm- 

tory). 

June 6 (Naval Observs- 
torsj. 

June i (Naval Observa- 
tory). 

June 8 (Harvard) 

0. 
0.76 
0.85 
0.89 
0. 77 
0.94 

0. w 
0.85 
1.03 

- 

13.59 
lY. 23 
i .  5 i  
9. 47 

10.59 
8. 18 
6. 27 
8. 48 
8. 18 
u. 47 

June 5 (Naval Observa- 
tory). 

June 10 (Naval Observa- 
tory). 

June 9 _ _ _ _ _ _ _ _ _ _  
June 11 _ _ _ _ _ _ _ _ _  
June 13 _ _ _ _ _ _ _ _ _  
June 14 _ _ _ _ _ _ _ _ _  
June 15 _ _ _ _ _ _ _ _ _  
June 19 ___._.___ 
June 20 _ _ _ _ _ _ _ _ _  
June 21 _ _ _ _ _ _ _ _ _  
June 25 _ _ _ _ _ _ _ _ _  
June 28 _ _ _ _ _ _ _ _ _  June 11 (Naval Observa- 

tory). 

1 Extrapolated. 

TABLE 2.--SoIar and sky radiation received on a horizontal surface 

[Qram-calories per square centimeter of horizontal surface] 

Average daily radiation Average daily departure from 
normal I 

June 12 (Naval Obserra- 
tory). 

June 13 (Naval Observa- 
torr). 

June 14 (Naval Ohserra- 
tors). 


